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Abstract: This study was conducted between March and July of 2010 in the area of Yubudo (Is.) in order to assess
its avian fauna. A total of 39,121 counts of 37 species were observed over 5 sessions. Important dominant species
included the dunlin (Calidris alpine) (48.0%), followed by the bar-tailed godwit (Limosa lapponica) (26.2%), far
eastern curlew (Numenius madagascariensis) (5.2%) and the great knot (Calidris tenuirostris) (5.1%). Among the
dominant species, the dunlin and the bar-tailed godwit showed significant increase in count, while the great knot
showed a decrease. The far eastern curlew, eastern oystercatcher (Haematopus ostralegus) and the Indian curlew
(Numenius arquata) did not show any significant difference when compared to previous studies, in terms of both
migratory bird count and migratory pattern. Such migratory pattern of dominant species seems to be the result of
large scale environmental changes.
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Introduction
Geographically, Korea’s location is significant as the
passing zone and wintering pond for various aquatic bird
species, including swimming birds and wading birds, which
live in Siberia, Manchuria and Mongolia. The Yellow Sea,
especially with its wide reclaimed land and wetlands,
serves as an internationally significant habitat for aquatic
birds (Scott, 1989). Yubudo, which is located at Geum
Estuary of the Yellow Sea, has tidal flats, which is an
important breeding ground for aquatic birds, and Yubudo is
also known as a significant habitat for eastern oystercatcher,
which is protected by the government (Lee et al., 2000).
Over 70,000 counts of aquatic birds are found in the area of
Yubudo, and the area provides habitation for a number of
government protected species, including the eastern
oystercatcher, far eastern curlew and the black faced
spoonbill (Platalea minor), marking the area’s significance.
Furthermore, a total surface area of 15.3 km2 of Yubudo,
Janghang-eup, Seocheon-gun and parts of Seomyeong,
Biin-myeon and Jongcheon-myeon were designated as a
protected mudflat (Ministry of Land, Transportation and
Maritime Affairs, 2008). However, the area in study of
Yubudo is experiencing a number of large-scale developments
which may bring environmental changes, including the tide
embankment construction in Saemangeum and the construction
of the LNG power plant. The only existing study on the
avian fauna of the region of Yubudo which is influenced by
such developments is a study on the Waterbirds and
management measures of the birds by Lee et al. (2002), and
while the Ministry of Environment has been conducting
continuous research since 1999, there has only been a
single case of winter studies, which points that there is
insufficient amount of information regarding the overall
avian fauna.
Therefore, this study was conducted in order to provide
basic information necessary for future protective management
upon the analysis of spring time aquatic birds found in the
areas of Yubudo which face pressure from aforementioned
developments.
Materials and Methods
The study area of Yubudo is geographically located in
Janghang-eup, Seocheon-gun of Chungcheongnam-do, and
is an inhabited island located in the Geum Estuary with a
surface area of 0.7 km2 (Fig. 1). The region is characterized
by wide mudflats. In terms of the avian fauna, the study
was conducted for 5 months between March and July of
2010. Bird observation was done using a field scope
(Nikon, ×20~60) in order to conduct point census. The
analysis of the study included only aquatic birds and birds
of prey, and species categorization and identification
(scientific name, English name) were done in accordance
with the document by Howard & Moore (1998) and Lee et
al. (2000). Identification of aquatic birds, including wading
birds was done using documents by Hayman et al. (1986),
Lee (2000) and Kang et al. (2010). In terms of government
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protected species, natural monument species were identified
using the Cultural Heritage Administration of Korea’s
Encyclopedia of Natural Monuments (2003) and the NIER
(2006). In terms of the analysis of colonies, Dominance
was used in order to assess dominant species, and analysis
of bird count change was conducted using the maximum
count values of every month for only aquatic birds.
Document by Lee et al. (2002) was used as the basic
document for analysis.
The equation used for the analysis is as follows.
RD=ni/N×100(%)
ni: count of a specific species, N: total bird count of all species
Results and Discussion
A total of 39,121 birds of 37 species were found during the
time of study (Appendix 1). The most dominant species
was the dunlin (48.0%), followed by the bar-tailed godwit
(26.2%), far eastern curlew (5.2%) and the great knot
(5.1%) (Fig. 2). In a past study (Lee et al., 2002), a total of
73,308 bird count of 52 species were observed, with the
dominant species including the great knot (33.8%),
common shelduck (Tadorna tadorna) (10.9%), dunlin
(9.0%), Kentish plover (Charadrius alexandrinus) (5.7%),
and the spot-billed duck (Anas poecilorhyncha) (5.6%). In
comparison to this past study, the results of this study, done
during spring, which is included in the time frame between
March and July, did not show significant difference in
terms of species count, at a total of count of 53,788 birds of
36 species, but in terms of bird count, a significant decrease
was observed.
April showed the highest count and species diversity at
34,025 birds of 23 species, and this result matched past
findings that increased species and bird count are associated
with spring time migration.
6 species, including the dunlin, bar-tailed godwit, far
eastern curlew, great knot, eastern oystercatcher and the
Indian curlew, were analyzed using the document on spring
time bird migration by Lee et al. (2002) (Fig. 3). While the
dunlin and the bar-tailed godwit, which are important
dominant species, showed significant increase, the great
knot showed a drastic decrease in count. The far eastern
curlew, eastern oystercatcher and the Indian curlew did not
show significant difference in both bird count and
migratory pattern when compared to past studies.
A total of 8 government protected species were observed
in the area of Yubudo. Among these, a single species of the
eastern oystercatcher was observed as a natural monument
designated by the Cultural Heritage Administration of
Korea, and in terms of Class-I endangered species as
designated by the Ministry of Environment, two species of
the spoon-billed sandpiper (Eurynorhynchus pygmeus) and
the spotted greenshank (Tringa guttifer) were observed. 4
species of Class-II endangered species, including the
Eurasian hobby (Falco subbuteo), Saunder’s gull (Larus
saundersi), eastern oystercatcher, and the far eastern
curlew, as designated by the Ministry of Environment, were
observed. The eastern oystercatcher especially was observed
breeding in Yubudo, and with count of over 3,000 (Lee et
Fig. 1. The location of Yubu Island (Source: Google earth).
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Fig. 2. The rate of dominant species in Yubu Island.
Fig. 3. Change of the individuals on the dominant species in Yu-bu island. Individuals (Line) was reviewed from Lee et al. (2002).
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al., 2002), playing an important role as a habitat for the
eastern oystercatcher. Furthermore, the highest bird count
observed during spring time in Yubudo was 39,180, which
is higher than the set condition for 20,000 counts to become
a Protected Yeonan Marshland. 6 species, including the
eastern oystercatcher, bar-tailed godwit, Indian curlew, far
eastern curlew, dunlin and the spotted greenshank, were
observed as species which include over 1% of the global
population (Table 1). Therefore, Yubudo is not only
significant as a habitat for government protected species,
but also as a habitat for international aquatic birds.
Future damage to Yubudo may have a significant
detrimental effect on the habitat of aquatic birds, and it is
predicted that the protection of the ground used as resting
grounds for aquatic birds and the mudflats of Yubudo is
highly important. Currently, the Yubudo area is designated
as a protected mudflat, but since the protected area is
relatively small, it is expected that there is a need to expand
the surface area of the mudflat, including Yubudo,
Daejukdo (Is.) and Sojukdo (Is.) to be protected.
The result of the study showed that there was a change in
the dominant species within the past 10 years in Yubudo,
and there was also change in the maximum migratory
period and bird count of the main dominant species. The
migratory habit of the main dominant species is closely
related to the distribution of benthos, which are food
supplies (Park, 2002). The changes in zoobenthos colonies,
which serve as food for shorebirds, seem to be due to large-
scale tide embankment construction and changes in the
surface layer sedimentation due to change of sea water
(Park, 2002; An et al., 2006). The completion of the
Saemangeum tide embankment construction in 2004
caused changes in the nearby mudflat's sedimentary
environment and the changes in the benthos colonies,
which serve as food supplies for shoerbirds (An et al.,
2006). Therefore, it is assessed that the completion of the
Saemangeum tide embankment has influenced the
sedimentary environment of the area of Yubudo
surrounding Saemangeum. Such environmental changes
seem to have caused the changes in the zoobenthos colonies
of the Yubudo mudflats, and this is expected to have caused
changes in the individual bird count of the main dominant
species. However, this study did not include continuous
observations. Furthermore, since the study was conducted
only during spring time, it does not represent the entirety of
the overall bird fauna of the area. Therefore, it is predicted
that further continuous and systematic studies of the bird
fauna of Yubudo will allow the detection of changes in the
bird fauna caused by environmental changes.
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Table 1. Significant waterbitrds observed at Yubu Island
No. Scientific name Korean name 1% of flyway Pop. Max. count Conservation status*
1 Podiceps cristatus 뿔논병아리 S
2 Falco subbuteo 새홀리기 E
3 Haematopus ostralegus 검은머리물떼새 100 1,171 N,E
4 Limosa lapponica 큰뒷부리도요 1,500 10,580
5 Numenius arquata 마도요 350 1,530
6 Numenius madagascariensis 알락꼬리마도요 350 2,429 E
7 Tringa guttifer 쇠청다리도요사촌 6 10 E
8 Calidris alpina 민물도요 10,000 23,620
9 Eurynorhynchus pygmeus 넓적부리도요 E
10 Larus saundersi 검은머리갈매기 E
11 Saxicola torquata 검은딱새 S
*N: Natural Monument, E: Endanged Species, S: Specially Protected
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Appendix 1. List of birds observed in Yu-bu Island, from march to July, 2010
No. Scientific name Korean name Mar. Arp. May Jun. Jul. Max. count
1 Podiceps cristatus 뿔논병아리 5 5 
2 Phalacrocorax capillatus 가마우지 7 7 
3 Ardea cinerea 왜가리 8 40 40 
4 Egretta alba modesta 중대백로 3 3 
5 Tadorna tadorna 혹부리오리 4 4 
6 Anas platyrhynchos 청둥오리 2 2 
7 Anas poecilorhyncha 흰뺨검둥오리 70 4 2 70 
8 Anas clypeata 넓적부리 2 2 
9 Mergus serrator 바다비오리 1 1 
10 Falco subbuteo 새홀리기 1 1 
11 Haematopus ostralegus 검은머리물떼새 36 457 207 264 1,150 1,150 
12 Pluvialis squatarola 개꿩 40 730 491 558 20 730 
13 Charadrius alexandrinus 흰물떼새 112 30 8 8 100 112 
14 Charadrius mongolus 왕눈물떼새 450 157 4 80 450 
15 Limosa lapponica 큰뒷부리도요 75 10,280 1,453 24 26 10,280 
16 Numenius phaeopus 중부리도요 20 57 36 57 
17 Numenius arquata 마도요 220 5 32 86 1,530 1,530 
18 Numenius madagascariensis 알락꼬리마도요 1,961 2,030 262 1,674 600 2,030 
19 Tringa nebularia 청다리도요 2 4 2 150 150 
20 Tringa guttifer 쇠청다리도요사촌 10 4 10 
21 Tringa ochropus 삑삑도요 2 2 
22 Xenus cinereus 뒷부리도요 80 45 100 100 
23 Heteroscelus brevipes 노랑발도요 10 70 70 
24 Arenaria interpres 꼬까도요 152 7 4 152 
25 Calidris canutus 붉은가슴도요 3 4 4 
26 Calidris tenuirostris 붉은어깨도요 1,801 80 1,980 128 40 1,980 
27 Crocethia alba 세가락도요 6 52 52 
28 Calidris ruficollis 좀도요 40 317 140 317 
29 Calidris alpina 민물도요 1,380 18,800 7,990 4 440 18,800 
30 Eurynorhynchus pygmeus 넓적부리도요 4 4 
31 Limicola falcinellus 송곳부리도요 5 5 
32 Larus crassirostris 괭이갈매기 130 190 306 90 306 
33 Larus canus 갈매기 1 1 
34 Larus argentatus 재갈매기 570 650 4 650 
35 Larus ridibundus 붉은부리갈매기 8 7 8 8 
36 Larus saundersi 검은머리갈매기 6 6 
37 Sterna albifrons 쇠제비갈매기 1 8 30 30 
38 Streptopelia orientalis 멧비둘기 6 6 
39 Hirundo rustica 제비 3 3 
40 Motacilla lugens 백할미새 1 1 
41 Anthus hodgsoni 힝둥새 2 2 
42 Hypsipetes amaurotis 직박구리 2 2 
43 Tarsiger cyanurus 유리딱새 1 1 
44 Phoenicurus auroreus 딱새 4 4 
45 Saxicola torquata 검은딱새 3 3 
46 Monticola solitarius 바다직박구리 1 1 1 
47 Turdus naumanni eunomus 개똥지빠귀 2 2 
48 Paradoxornis webbianus 붉은머리오목눈이 10 10 
49 Phylloscopus proregulus 노랑허리솔새 2 2 
50 Phylloscopus inornatus 노랑눈썹솔새 3 3 
51 Parus ater 진박새 1 1 
52 Parus major 박새 2 2 
53 Emberiza spodocephala 촉새 1 1 
54 Passer montanus 참새 10 5 10 
55 Pica pica 까치 2 2 
56 Corvus corone 까마귀 3 3 
Number of species 25 38 22 17 18 56
Number of individuals 6,452 34,069 13,103 3,118 4,610 39,180
